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2 水稻野败型雄性不育系珍汕 97A 和保持系珍汕 97B 间的 3 个不同发育时
期穗蛋白及成熟花药全蛋白的 2-DE 图谱上共鉴定到 28 个差异表达蛋白。其中
在珍汕 97Ａ中表达量下降的有 22 个，表达量上升的有 5 个，新增蛋白 1 个。此
外，不同生育期鉴定到差异表达蛋白的数量、种类各不相同，其中减数分裂期的






















Cytoplasm-nuclear male sterility is a major tool in the hybrid seed production 
for utilization of heterosis in crops. The knowledge of the mechanism of the 
cytoplasm-nuclear male-sterility is essential to hybrid seed production. Few studies 
have been done on the proteomics of the male sterility in crops, especially less 
relevant papers has been reported in rice(WA) so far. The rice cytoplasm-nuclear 
male-sterile lines zhenshan 97A and maintainer zhenshan 97B were developed 
through consecutive backcross procedures in our lab . The present paper was aimed at 
the differential proteomic studies of the different periods between zhenshan97 A, and 
the maintainer zhenshan97B,. The results were as follows: 
1 We compared three different  methods of protein stain，silver -stained，
Comassie blue-stained ,and the optimized silver-stained (without glutaric dialdehyde) 
our conclusion discovered that the optimized silve-stained (without glutaric 
dialdehyde) is more outstanding in the sensitivity and the mass spectrum compatible 
two aspects. We adopt use the silver-stained to prepare the gel for analyze then we 
take Comassie blue-stained(R-250) method to prepare the aim gel to analyze 
difference proteins sets such method, this part successful has carried on. 
cytoplasm-nuclear male sterility of rice ear protein and the anther protein in   
two-dimensional electrophoresis. 
2 The proteomic approach was used to detect the differentially expressed 
proteins of the different periods between the male-sterile lines zhenshan97A, and the 
maintainer zhenshan97B, The results showed that the differences were investigated on 
the 2-DE maps of anthers period and uninucleate microspore stage , but less  found 
on those of meiosis stage between zhenshan A and zhenshanB respectively. The above 
results showed that the expression of the proteins related to the male sterility were 
specially and periodly. 















spectrometry(MALDI-TOF-MS) technique was used to obtain the peptide mass 
fingerprinting of the differentially expressed proteins in every periods between 
zhenshan97 A and zhenshan 97B. In the every different stage, totally 37differentially 
expressed protein spots were identified.According to the literature, the functions, 
especially those related to the male sterility of the major differentially expressed 
proteins, including Alcohol dehydrogenate ; beta-galactosidase; fructose bisphosphate 
CAM; Ethylene responsive element etc. were reviewed and discussed. It was inferred 
that the male sterility of zhenshan97A might be related to energy metabolism 
turbulence, the ethylene excessive starch synthesis suffocation and the abnormal 
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件下能够存活的合子的遗传现象。1694 年 Camerariu 发现了高等植物具有雌雄
性别，1763 年德国学者 Kolreuter 发现了显花植物的雄性不育现象，Coleman




















































































植物类型 早期减数分裂 四分体 小孢子发育 
CMS 所有植物 15 57 28 
 双子叶植物 27 58 15 
 单子叶植物 4 57 39 
     
NMS 所有植物 30 52 18 
 双子叶植物 32 56 12 
 单子叶植物 7 14 79 























幼穗分化期的叶片中，V20A 的 16 中氨基酸含量均比 V20B 高，而在始穗期的花











分的转化为 RNA。因此，花药部位低水平的 RNA 和 DNA 可能是小孢子发育为成熟
花粉粒的限制性因素。江勇等[5]用组织化学方法也发现从幼小的单胞花粉期到单
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等[7]研究表明水稻不育花药中的 ATP 含量低于可育花药。 
生长素：是包括吲哚乙酸在内的具有和吲哚乙酸同样生理作用的一组物质的
统称。吲哚乙酸（IAA）分布于植物体内各个部分，花是 IAA 合成的主要器官。
由于细胞质膜上的生长素，外运载体（auxin –efflux- carrier ）的极性分布
导致生长素的极性运输（auxin  polar transport ），这种极性运输蛋白 PIN1














线粒体 DNA(mtDNA) 与植物CMS的关系最为密切[11]。有关研究表明mtDNA 引































在 DNA 水平上，利用 RFLP,RAPD 进行光（温）敏基因定位，王凤平[15]将光敏基因
Pms1，定位于 R1807 和 R277 之间，距离 R277 为 0.51cM，另一侧与 R1807 的距离
为 4.08cM；张启发[16]等研究了农垦 58S 不通气管特异表达的 mRNA；张力健[17] 建
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